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(57) Abstract: 

PROBLEM TO BE SOLVED: To hold high junction strength and good 
continuity performance even when exposed to high temperature and 
heat cycle under the oxidation atmosphere in a junction structure 
between a ceramics member in which a metal member is buried and a 
power supplying connector. 

SOLUTION: Holes 4 are provided in a ceramics member 1 . A part of a 
metal member 5 is exposed to the holes 4. A cylindrical atmosphere 
protection body 9 is inserted into the holes 4. A power supplying 
connector 8 and a stress mitigating low heat expansion conductor 7 
are inserted into inside the atmosphere protection body 9. The 
atmosphere protection body 9 is joined with the connector 8. The low 
heat expansion conductor 7 and the atmosphere protection body 9 are 
joined for the metal member 5. Preferably, the atmosphere protection 
body 9 and connector 8 are joined airtightly with brazing filler metal, 

and the low heat expansion conductor 7 and the atmosphere protection body 9 are joined airtightly 
metal member 5 with brazing filler metal. 
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* NOTICES * ' 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] It is the cementation structure of a ceramic member and a connector for electric power 
supplies with which a metal member is laid underground. A hole is prepared in said ceramic 
member and said a part of.metal member is exposed to this hole. A conductor is inserted, said 
hole - a tubed ambient atmosphere protector inserts inside - having - **** - low. thermal 
expansion for said connectors for electric power supplies and stress relaxation to the inside of this 
tubed ambient atmosphere protector - said tubed ambient atmosphere protector and said 
connector for electric power supplies join - having - **** - said low thermal expansion - 
cementation structure of a ceramic member and a connector for electric power supplies which are 
characterized by joining a conductor and said tubed ambient atmosphere protector to said metal 
member. 

[Claim 2] said tubed ambient atmosphere protector and said, connector for electric power supplies, 
join airtightly by wax material - having - **** - said low thermal expansion -- cementation 
structure of a ceramic member according to claim 1 and a connector for electric power supplies 
which are characterized by a conductor and said tubed ambient atmosphere protector being 
airtightly joined by wax material to said metal member. 

[Claim 3] said low thermal expansion - cementation structure of a ceramic member according to 
claim 1 or 2 and a connector for electric power supplies which are characterized by joining 
electrically a conductor and said connector for electric power supplies. 

[Claim 4] said low thermal expansion -- cementation structure of a ceramic member given in any 
one claim of claims 1-3 and a connector for electric power supplies which are Characterized by a 
conductor consisting of a metal chosen from a group which consists of molybdenum, a tungsten, 
and a molybdenum-tungsten alloy. 

[Claim 5] Cementation structure of a ceramic member given in any one claim of claims 1-4 and a 
connector for electric power supplies which are characterized by said ceramic member being a 
susceptor for installing a semiconductor wafer. 

[Claim 6] into said ceramic member, a field-like metal electrode and a powder sintered compact of. 
a low thermal-expansion metal are laid underground, and said powder. sintered compact connects 
electrically to said metal electrode - having - **** -- this powder sintered compact -- said low 
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connector for electric power supplies which are characterized by connecting electrically to a 
conductor. 

[Claim 7] into said ceramic member, a metal electrode and a precise object of a low thermal- 
expansion metal are laid underground, and said precise object connects electrically to said metal 
eiectrode - having - **** - this precise object -- said low thermal expansion - cementation 
structure of a ceramic member according to claim 5 and a connector for electric power supplies 
which are characterized by connecting electrically to a conductor. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the connection structure of a ceramic member and 

the connector for electric power supplies. 

[0002] 

[Description of the Prior Art] In production processes, such as membrane formation processes, 
such as conveyance of current and a semiconductor wafer, exposure, CVD, and sputtering, micro 
processing, washing, etching, and dicing, in order to adsorb a semiconductor wafer and to hold it, 
the electrostatic chuck is used. As a base material of such an electrostatic chuck, the substantia- 
compacta ceramics attracts attention, especially ~ semiconductor fabrication machines and 
equipment -- setting - as etching gas or cleaning gas - CIF3 etc. - halogen system corrosive gas 
is used abundantly. Moreover, in order to heat quickly and to make it cool, holding a 
semiconductor wafer, the base material of an electrostatic chuck is wanted to be equipped with 
high thermal conductivity. Moreover, to have thermal shock resistance which is not destroyed by 
the rapid temperature change is desired. Precise alumimium nitride and a precise alumina are 
equipped with high corrosion resistance to the above halogen system corrosive gas. 
[0003] Moreover, in the field of semiconductor fabrication machines and equipment, although the 
susceptor which built in the RF electrode for generating the plasma is put in practical use, also in 
the field of such a high-frequency power generator, the metal electrode is laid underground into 
the base material of alumimium nitride or a substantia-compacta alumina. Furthermore, in the field 
of semiconductor fabrication machines and equipment, among each process, in order to control 
the temperature of a wafer, the ceramic heater which laid the metal resistor underground into 
alumimium nitride or an alumina base material is also put in practical use. 

[Problem(s) to be Solved by the Invention] In each of these equipments, it is necessary to lay a 
metal electrode underground into ceramic base materials, such as alumimium nitride, and to 
connect a metal electrode electrically to the external connector for electric power supplies. 
However, a part for such a connection is exposed to the heat cycle of the still more extraordinary 

_i. .•---> i „„j i„^„„^„ f , ,, rt Hnr n orvrrnclvja nsc amhionf afmnsnhfirft iindftran 
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installation under such an ill condition is desired. 

[0005] this invention person has continued research about such connection structure. For 
example, in the Japanese-Patent-Application-No. No. 24835 [ eight to ] specification, it indicated 
joining the metal electrode in a part for a point and the susceptor of the connector for electric 
power supplies with corrosion resistance high aluminum alloy wax, Cu alloy wax, and nickel alloy 
wax. Moreover, in the Japanese-Patent-Application-No. No. 24836 [ eight to ] specification, the 
shape of a mesh and a reticulated metal electrode were made to lay underground in the AIN 
ceramics, a part of mesh was exposed, and it proposed soldering the both sides of the part for an 
outcrop and the AIN ceramics of a mesh to the apical surface of the connector for electric power 
supplies. 

[0006] In these specifications, although the soldering method of having high corrosion resistance 
to halogen system corrosive gas and its plasma is proposed, even if exposed to an elevated , 
temperature or a heat cycle under an oxidizing atmosphere, in the connection structure of a 
connector and a metal electrode, the specific cementation structure where high bonding strength 
and good conductivity ability are held is not yet examined in detail. 
[0007] 

[Means for Solving the Problem] This invention is the cementation structure of a ceramic member 
and a connector for electric power supplies with which a metal member is laid underground. A 
hole is prepared in a ceramic member and a part of metal member is exposed to this hole. A 
conductor is inserted, a hole -- a tubed ambient atmosphere protector inserts inside -- having - 
**** - low thermal expansion for a connector for electric power supplies, and stress relaxation to 
the inside of this tubed ambient atmosphere protector - a tubed ambient atmosphere protector 
and a connector for electric power supplies join - having — **** - low thermal expansion -- 
cementation structure characterized by joining a conductor and a tubed ambient atmosphere 
protector to a metal member is started. . 
[0008] A conductor is inserted, this invention person -- the inside of a hole - a tubed ambient 
atmosphere protector - inserting - low thermal expansion for a connector for electric power 
supplies, and stress relaxation to the inside of this tubed ambient atmosphere protector -- It hits on 
an idea of structure of joining a conductor and a tubed ambient atmosphere protector to a metal 
member, a tubed ambient atmosphere protector and a connector for electric power supplies - 
■oining — and low thermal expansion — When experimented, even if thermal resistance and 
corrosion resistance were high and were exposed to a heat cycle under an oxidizing atmosphere 
or a corrosive ambient atmosphere farther than other structures, it checked holding high bonding 
strength and good conductivity ability, and this invention was reached. 

fnnnfl]- _ 

[Embodiment of the Invention] Hereafter, each operation gestalt of this invention is described, 
referring to a drawing. The operation effect of this invention etc. will become still clearer from the 
following explanation. Drawing 1 is. the cross section showing the cementation structure 
concerning 1 operation gestalt of this invention. Drawing 3 (a) is the perspective diagram in which 
rutf-inn a nart and laokina and showina it among the arrangements of electrode 1 for plasma 
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of a wire gauze. 

[001 0] The electrode 3 which consists of a wire gauze is laid under the interior of the ceramic base 
material 2 of an approximate circle board configuration. 2a is the installation side of a 
semiconductor wafer, and 2b is the back. The hole 13 which lets the pin for making it go up and 
down a semiconductor wafer pass is formed in the predetermined part of a base materia! 2. The 
electrode 3 is formed at the wire gauze as shown in drawing 3 (a) and (b). The wire gauze 3 
consists of circular closing line 3a and line 3b currently formed in the interior of closing line 3a in 
all directions, and the mesh 14 is formed among these. 

[001 1] The hole 4 is formed in the back 2b side of a base material 2. The reticulated electrode 3 is 
laid underground into the base material 2, and the metaled powder sintered compact 5 is laid 
underground. One surface 5a of the powder sintered compact 5 is exposed to the base 4a side of 
a hole 4, and surface 5b of another side of the powder sintered compact 5 touches to a metal 
electrode 3. 

[0012] In the hole 4, the cylindrical shape-like ambient atmosphere protector 9 is inserted with this 
operation gestalt. The crevice 18 between some is formed between lateral-surface 9a of the 
ambient atmosphere protector 9, and the medial surface of a hole 4. the lower part of the inside 
space of the ambient atmosphere protector 9 - for example, the low thermal expansion of a disk 
configuration — the conductor 7 is held and installed. 

[0013] low thermal expansion - it is airtightly joined by conductive junctional-zone 6A which 
between bottom side 7b of a conductor 7 and base 4a of a hole 4 and between bottom side 7b 
and the powder sintered compacts 5 become from wax material preferably. Moreover, between 9d 
of bottom sides of the ambient atmosphere protector 9 and base 4a is joined by conductive 
junctional-zone 6A. 

[0014] The connector 8 for electric power supplies is equipped with main part partial 8b besides 
the arrangement of electrode 1 for plasma generating, flange part 8c of a circular ring 
configuration, and 8d of tip portions, and 8d of tip portions is held in the ambient atmosphere 
protector 9. inner skin 9b of the ambient atmosphere protector 9, and low thermal expansion - a 
conductor 7 and a point - the crevice 19 between some is formed among 8d per part. Conductive 
junctional-zone 6C which consists of wax material preferably is formed between top side 9c of the 
ambient atmosphere protector 9, and flange part 8c. this -- apical surface. 8a of a connector 8, and 
low thermal expansion -- conductive junctional-zone 6B is formed between top side 7a of a 
conductor 7. 

[0015] Preferably, in order to manufacture the arrangement of electrode for plasma generating 
which has such cementation structure, as shown in drawing 2 , Plastic solid 10 which consists of a 
xa.w material of the ceramics is c reated, a nd this Plastic solid 10 is calcinated. Into Plastic solid 10, 
Plastic solid 1 1 of the metal powder which is the reticulated metal electrode 3 and the raw material 
of a powder sintered compact is laid underground. However, 10a is the installation side side of a 
semiconductor wafer, and 10b is a back side. By calcinating this Plastic solid 10, coincidence is 
made to sinter the powder-molding object 1 1 , and the powder sintered compact 5 is obtained. And 
a orinriinn nmr.p.ss is nerfnrmerl from a back 2b side, and a hole 4 is formed. 
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which coefficient of thermal expansion consists of the quality of the material below 8.0x10-6 / ** 
below at least 400 degrees C. concrete - low thermal expansion - as the quality of the material of 
a conductor, molybdenum, a tungsten, a molybdenum-tungsten alloy, tungsten-copper nickel 
alloys, and covar are desirable. As for the quality of the material of an ambient atmosphere 
protector, it. is desirable to consider as pure nickel, a nickel radical heat-resistant alloy, gold, 
platinum, silver, and these alloys. As for the quality of the material of. a connector, it is desirable 
that it is a corrosion resistance high metal to an ambient atmosphere, and, specifically, pure 
nickel, a nickel radical heat-resistant alloy, gold, platinum, silver, and these alloys are desirable. 
[0017] The operation effect of this invention is explained further, mainly referring to drawing 1. rc 
Although a metal with oxidation resistance is desirable as the quality of the material of a connector 
8, generally these have a large coefficient of thermal expansion, and the stress by the differential 
thermal expansion by the side of the ceramics is large. For this reason, when a connector 8 and 
the ceramic base material 2 are soldered directly, there is orientation for bonding strength to fall by 
both differential thermal expansion, in order to improve this point - this invention - setting - 
between a connector 8 and ceramics - low thermal expansion - the conductor 7 was installed 
and the structure which eases the stress difference between a connector and the ceramics was 
adopted. 

[0018] However, generally the metals with a 'low coefficient of thermal expansion (molybdenum, a 
tungsten, molybdenum-tungsten alloy, etc.) tend to oxidize, for this reason, low thermal expansion 

- if a conductor 7 touches a hot oxidizing atmosphere - low thermal expansion - a conductor 7 
oxidizes immediately and causes the fall of bonding strength, and the rise of electric resistance, 
therefore, low thermal expansion - it was difficult to use a metal with a iow coefficient of thermal 
expansion as the quality of the material of a conductor 7. 

[0019] low thermal expansion - if the insulating stress relaxation material which consists of 
insulating ceramics, such as an alumina and alumimium nitride, replaces a conductor 7 - low 
thermal expansion - it is considered that it stops producing the problem of oxidation of a 
conductor 7. However, in this case, it separates from stress relaxation material from a current 
path, and the electrical installation of stress relaxation material and the metal member inside a 
ceramic base material becomes impossible. Therefore, the power which should be supplied to the 
metal member in a base material is restricted. 

mnom o« fh<= r,thor hanH __ pr>r>,->r,-(ir>n to tho ctn irtt ira of thi « invention -- low thermal expansion — 
the area for a connection of a conductor 7 and the metal member 5 - large - this portion - low 
thermal expansion - in order for a conductor 7 to join a current path, big current, for example, 
current with a magnitude of 30A or more, can be passed easily. 

jpno-i] this - t his invention pftrsni Ls^bsiufagfl ambient a tmosphere protector 9 -- the inside of a 
hole 4 ~ hold - installing -- the lower part of the inside space of the ambient atmosphere protector 
9 - low thermal expansion -- a conductor 7 - installing -- low thermal expansion - a conductor top 

- the point of a connector 8 - 8d per part was inserted. 

[0022] this - low thermal expansion -- by the ambient atmosphere protector 9, the side peripheral 
C Mrf a r 0 ciria of s mndi icfor 7 was surrounded completely, and was protected, and low thermal 
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surrounded by the ambient atmosphere protector 9. therefore, an oxidizing atmosphere -- low 
thermal expansion - the length of an approach route until it results in a conductor 7 became very 
large, joining this, simultaneously a connector 8 and the ambient atmosphere protector 9 by 
conductive junctional-zone 6C, and holding a part for this joint airtightly - low thermal expansion - 
it succeeded in securing isolation from the oxidizing atmosphere of a conductor 7 much more 
completely. 

[0023] furthermore, this operation gestalt - setting - the point of a connector 8 - 8d per part, 
conductive junctional-zone 6B, and low thermal expansion - there are a current path which goes 
via a conductor 7, conductive junctional-zone 6A, and the powder sintered compact 5, and flange 
part 8c, conductive junctional-zone 6C, the ambient atmosphere protector 9 and the current path 
that goes via conductive junctional-zone 6A. When there is a current path of these both sides, the 
power supply to an electrode 3 is increased further, and can be stabilized. 

[0024] In this invention, when laying a metal electrode underground in a ceramic base material, it 
is desirable to make a metal electrode into field-like metal bulk material. Here, "field-like metal bulk 
material" means what formed the metal as the shape of a field of one, as **** or a board is shown, 
for example in drawing 3 and drawing 4 , without arranging a swirl and in the shape of 
meandering. 

[0025] Since a metal electrode is calcinated to ceramic powder and coincidence, such as alumina 
powder and alumimium nitride powder, forming with a refractory metal is desirable. As such a 
refractory metal, a tantalum, a tungsten, molybdenum, platinum, a rhenium, hafniums, and these 
alloys can be illustrated. From a viewpoint of a semiconductor pollution controi, a tantalum, a 
tungsten, molybdenum, platinum, and these alloys are still more desirable. 
[0026] A degree can be illustrated as bulk material of the shape of such a field. 

(1 ) Bulk material of the shape of a field which consists of sheet metal, 

(2) Bulk materia! by which much small space is formed in the field-like electrode. The bulk material 
which consists of a plate which has many stomata, and reticulated bulk material are included in 
this. A punching metal can be illustrated as a plate which has many stomata. However, bulk 
material consists of a refractory metal, and it is difficult for the board which consists of a refractory 
metal since the degree of hardness of a refractory metal is high when it is a punching metal to 
open many stomata by punch, and processing cost also becomes very high. When this point and 
Kniu mpfariai ara vA/iro nan7oe a u/iro naii^e ran he manufactured, if the wire rod which consists of 
a refractory metal can obtain easily and carries out the braid of this wire rod. 

[0027] The mesh configuration of such a wire gauze, especially a wire size, etc. do not limit. 
However, in wire-size phi0.03mm, 150 mesh - wire-size phi0.5mm, and six meshes, it has been 
jjsedLes DedalLv satisfactory. Moreover, the crosswise cross-section configuratio n of the wire r od 
which constitutes a wire gauze is circular, and also may be various rolling configurations, such as 
an ellipse form and a rectangle. Here, one mesh is the semantics of one per inch. 
[0028] Drawing 4 (a) is the perspective diagram showing the punching metal 15 which can be 
used as a metal electrode. The punching metal 15 is carrying out the round shape, and a majority 
of much round shanfl hole 15b is formed in circular plate 15a at the squares configuration. 
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as a metal electrode. 

[0029] Drawing 4 (c) is the plan showing the sheet metal 17 which can be used as a metal 
electrode. In sheet metal 17, a total of six trains of slitting 17b and 17c of the shape of a long and 
slender straight line is formed in parallel mutually. Among these, in drawing 4 (c), the opening of 
the siitting 17b of three trains is turned down, and the opening of the slitting 17c of remainder 3 
train is turned up. Slitting 17b and 17c is arranged by turns. As a result of adopting such a 
configuration, the long and slender track is formed by sheet metal. A terminal is connected to 
both-ends 17a of this track. 

[0030] The cementation structure of this invention is applicable to the member for installing 
halogen system corrosive gas in the semiconductor fabrication machines and equipment used as 
the gas for membrane formation, and gas for etching. 

[0031] As such a member, the heater which laid the resistance heating element underground into 
the ceramic base material, the electrostatic chuck which laid the electrode for electrostatic chucks 
underground into the ceramic base material, the heater with an electrostatic chuck which laid the 
resistance heating element and the electrode for electrostatic chucks underground into the 
ceramic base material, the arrangement of electrode for RF generating which laid the electrode for 
plasma generating underground into the ceramic base material, the arrangement of electrode for 
RF generating which laid the electrode for plasma generating and a resistance heating element 
underground into a ceramic base material can illustrate. 

[0032] In this invention, although the quality of the material of a conductive junctional zone is not 
limited, airtightness is high and what has small electric resistance is desirable. From this 
viewpoint, especially metal wax material is desirable. Especially the chemical composition of such 
wax material is not limited. 

[0033] However, the wax material which has the good cementation force thru/or the good ease of 
getting wet also to the ceramic member itself is desirable, the active metal with which a principal 
component consists of one kind in Cu, nickel, Ag, and aluminum, and consists of one kind in Mg, 
Ti, Zr, and Hf when the base material of a ceramic member is made into a substantia-compacta 
alumina or alumimium nitride - 0.3 - 20wt% and the 3rd - it is desirable to use the wax material 
containing less than [ component 50wt% ]. It is more desirable not to use it in the corrosion 
resistance required use over halogen system corrosive gas, since the wax material of Ag system 
etc. has low corrosion resistance. 

[0034] As the 3rd component, it is desirable to use at least one sort in Si, aluminum, Cu, and In 
from the point of not affecting a principal component. Moreover, if the wax material which a 
principal component becomes from aluminum especially is used, in order to join at low 
j^per^uDSL^eJtie^ „ 
[0035] Since wettability worsens that the loadings of an active metal are less than [ 0,3wt% ], the 
reaction layer of a cementation interface may becomethick and a crack may occur here if 20wt% 
is exceeded while not joining, it is desirable in it being 0.3 - 20wt%. Moreover, if 50wt% is 
exceeded, since intermetallic compounds may increase in number and a crack may occur in a 
^ m nnt 0 ^n intorfpnp. fhp. Inartinns of the sum total of the 3rd component are desirable in it being 
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[0036] Here, the content rate of the metal which is the principal component of wax material is the 
remainder which deducted the content rate of an active metal component and the 3rd component 
from 1 00 % of the weight, when the total content of wax material is made into 1 00 % of the weight. 

[0037] in this invention, it can set in the operation gestalt of drawing 1 -- as - low thermal 
expansion - although it is desirable that the conductor and the connector are joined electrically, it 
is not indispensable to connect both electrically. Drawing 5 is the cross section showing the 
cementation structure concerning this operation gestalt. However, in g^wino^ and dj^wing_6 , the 
same sign is attached to the component shown in drawing 1 , and the explanation is omitted. 
[0038] the operation gestalt of drawing 5 - setting - the point of a connector 8 - 8d per part, and 
low thermal expansion - a conductor 7 is not joined by the conductive junctional zone, but the 
crevice 20 is formed, however - also in this case - low thermal expansion - the conductor 7 and 
the metal member 5 are directly joined by conductive junctional-zone 6A, and since the electric 
resistance of this portion is low, it is. possible to supply a high current. 

[0039] The powder sintered compact 5 is not used in the operation gestalt of gYawing_6 . That is, 
the hole 22 which carries out a opening to. the back 2b side of a base material 2 was formed, and 
a part of grid 3 was exposed to this hole 22. and a grid 3 and low thermal expansion - between 
conductors 7 and between a grid 3 and 9d of bases of the ambient atmosphere protector 9 are 
joined by conductive junctional-zone 6D, respectively. 

[0040] however, it is shown in drawing 1 - as - a powder sintered compact - the metal electrode 
inside a ceramic base material, and low thermal expansion - since the transfer path of a oxidizing 
gas thru/or corrosive gas until the direction made to intervene between conductors reaches a 
metal electrode becomes long, it is much more desirable. 

[0041] As for the magnitude of the crevice 18 between the medial surface of holes 4 and 22, and 
peripheral face 9a of the ambient atmosphere protector 9, in an operation gestalt as shown in 
drawing 1 , drawing 5 , and drawing 6 , it is desirable to be referred to as 0.2mm or more. As for 
the magnitude of the medial-surface 9b of the ambient atmosphere protector 9, the powder 
sintered compact 7, and 8d [ of tip portions ] crevice 19, it is desirable to be referred to as 0.01m 
or more. Wax material becomes it to be less than [ this ] easy to go up by capillarity through each 
crevices 18 and 19. If wax material goes up in each crevice, it will become easy to produce the 
crack of a ceramic base materia! or wax materia!. Since it joins to coincidence by 6A and 6C, it is 
because it becomes the resistance to the force of a capillary tube that the desirable lower limit of a 
crevice 18 is 0.01 mm to the desirable lower limit of a crevice 18 being 0.2mm, even if the crevice 
between this portion is sealed. 

j^Q^ ^m^m^J^^M,^^^^^^^ 18 and 19 - ]t is desirable to be referred to 

as 1.0mm or less. 

[0043] Drawing 7 is the cross section showing the operation gestalt which laid the metal electrode 
and the precise object of a low thermal-expansion metal underground into the ceramic member. 
However, in drawing 7 , drawing 8 , and drawing 9 , the same sign is attached to the same 

fhP. pvnlanation is omitted. 
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underground rn the base material 2 of the ceramic heater 30. There is a coiled form linear heater 
as a suitable example of such a metal electrode. The precise object 32 is laid under the base 
bottom of the hold hole 4 of a base material 2. the precise object 32 - male screw section 32a and 
main part 32b - having - **** - top side 32c of main part 32b - conductive junctional-zone 6A - 
intervening - low thermal expansion - it connects electrically to the conductor 7. The coiled form 
-heater 31 is twisted to male screw section 32a. 

[0045] Although the cementation structure of each operation gestalt shown in drawing 8 and 
drawing 9 is similar with the cementation structure of drawing 1 , respectively, the structures of an 
ambient atmosphere protector differ. The ambient atmosphere protector 33 is equipped with the 
main part 36 which consists of a heat-resistant metal which was described above, and the 
oxidizing quality coat 35 which has covered lateral-surface 36a and medial-surface 36b of a main 
part 36 in the cementation structure of drawing 8 . The metal which constitutes a main part 36, 
respectively has exposed top side 36c of a main part 36, and 36d of bottom sides. 
[0046] Exposure 36c of a main part 36 top intervenes conductive junctional-zone 6C, and is joined 
to the connector 8. Moreover, 36d of bottom sides of a main part 36 intervenes conductive 
junctional-zone 6A, and they are joined to the powder sintered compact 5. Since the wettability to 
wax material is lower than the corrosion resistance metal which constitutes a main part 36, the 
oxidizing quality coat 35 has the orientation for wax material to stop being able to go up easily 
along with the lateral surface and medial surface of the ambient atmosphere protector 33, and for 
wax material to go up along the side wall side of the hold hole 4. By this, the configuration of 
conductive junctionai-zone 6A in the hoid hoie 4 can be made into a fiiiet configuration with iittie 
residual stress. Moreover, strong reliability improves by a screw's inserting in the ambient 
atmosphere protector 33 and the hold hole 4, and making them into doubling structure. 
[0047] The ambient atmosphere protector 37 is equipped with the main part 38 and the oxidizing 
quality coat 35 which consist of a heat-resistant metal which was described above in the 
cementation structure of drawing 9 . Lateral -surface 38a of a main part 38, medial-surface 38b, 
and bottom flat side 38c are covered with the oxidizing quality coat 35. The metal which 
constitutes a main part 38, respectively is exposed to 38d of top inclined planes of a main part 38, 
and bottom flat side 38e and 38f of bottom inclined planes. 

[0048] 38d of top inclined planes which are an exposure of a main part 38 top intervenes 
conductive junctional-zone 6E, and they are joined to the cable 8. Moreover, 38f of bottom inclined 
planes of a main part 38 and bottom flat side 38e intervene conductive junctional-zone . 6A, and 
are joined to the powder sintered compact 5. 

[0049] In order to manufacture each ambient atmosphere protector of a gestalt as shown in 
_ dnajMng_8 and drawing 9 , it is desirable to be based on the following method explained referring 
to drawing 10 (a) - (c). First, the whole surface of the tubular member 40 is made to generate the 
oxidizing quality coat 35 by preparing the tubular member 40 which consists of said heat-resistant 
metal, and heat-treating the tubular member 40 under an oxidizing atmosphere, as shown in 
drawing 10 (a). 

rnn=;ni «iih<?F!niifinflv. ths exnnsures 36c and 36d shown in drawing 10 (b) are made to generate 
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[0051] Moreover, the exposures 38d, 38e, and 38f as shown in drawing 10 (c) can be made to 
generate by carrying out the grinding process of the tubular member of drawing 10 (a). In this 
case, the oxidizing quality coat 35 remains on bottom flat side 38c of a main part 38, lateral- 
surface 38a, and medial-surface 38b. 
[0052] 

[Example] (Example of this invention) 

The cementation structure of a gestalt as shown in drawing 8 and drawing 3 was manufactured. 
By carrying out 1 shaft pressing of the alumimium nitride powder, the preforming object 10 of the 
disk configuration of the gestalt shown in drawing 2 was manufactured. 

[0053] The wire gauze made from molybdenum was used as a metal electrode 3. The wire gauze 
which knit the diameter phi0.12mm molybdenum line by 50 densities per inch was used for this 
wire gauze. This wire gauze was laid underground into the reserve Plastic solid. With this, 
molybdenum powder with a particle size of 1-100 micrometers was fabricated, Plastic solid 1 1 was 
acquired, and this Plastic solid 1 1 was also laid underground into Plastic solid 10. 
[0054] This Plastic solid 10 is installed in a mold, Plastic solid 10 is sealed in the carbon foil, and 
they are the temperature of 1950 degrees C, and 200kg/cm2. By the pressure and the holding 
time of 2 hours, by hot pressing, this Plastic solid was calcinated and the sintered compact was 
obtained. The relative density of this sintered compact was 98.0% or more. 
[0055] From the back side of the obtained sintered compact, by the machining center, the hole 4 
was formed and the arrangement of electrode for plasma generating, was manufactured. The 
diameter of the size of the obtained arrangement of electrode i for piasma generating was 
200mm, and thickness was 8mm. 

[0056] On the other hand, as it was shown in drawing 10 (a) and (b), the ambient atmosphere 
protector 33 was manufactured. Specifically the tubular member 40 made from nickel was 
prepared, the annular member 40 was heat-treated at 1000 degrees C among atmospheric air for 
2 hours, and the nickel oxide film 35 was made to generate. The grinding process of this was 
carried out and the ambient atmosphere protector 33 shown in drawing 10 (b) was manufactured. 
[0057] In the hole 4, the laminating of a titanium foil with a thickness of 5 micrometers, -ah argentic 
plate with a thickness of 200. micrometers, and the titanium foil of the 2nd 5-micrometer thickness 
was carried out one by one, and they were installed, the low thermal expansion of the product 
[ moreover ] made from molybdenum — the conductor 7 and the aforementioned ambient 
atmosphere protector 33 were installed, low thermal expansion — a conductor 7 top -- a titanium 
foil with a thickness of 5 micrometers ~ installing - a this top - an argentic plate with a thickness 
of 400 micrometers - installing - the point of the connector 8 made from nickel — 8d per part was 
carried on this. The^arqentic plate with a thickness of 200 micrometers was carried between top 
side 36c of the ambient atmosphere protector 33, and flange part 8c. In this way, the acquired 
cementation structure which heat-treats the body for 10 minutes at 960 degrees C - 1000 degrees 
C by assembling, and is shown in drawing _8 was manufactured. 

[0058] In this way, when hauling breaking load was measured about the acquired cementation 
structure, it was 175**29kqf (n= 4). Moreover, when bending fracture torque was measured, it was 
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[0059] Moreover, about this cementation structure, after adding the heat cycle between 100 
degrees C and 700 degrees C 50 times, hauling breaking load was measured. However, both a 
programming rate and temperature fall speed were considered as a part for about 200-degree-C/. 
Consequently, hauling breaking load was 1 57**1 7kgf (n= 4). Moreover, when the bending fracture 
torque of the cementation structure after this heat cycle was measured, it was 20**5 kgf-cm (n= 2). 

[0060] Moreover, when hauling breaking load was measured about this cementation structure 
after the heat test held at 700 degrees C for 24 hours, it was 101**63kgf (n= 5). Moreover, when 
the bending fracture torque after this heat test was measured, it was 18**2 kgf-cm (n= 2). 
[0061] (Example of a comparison) As an example of a comparison, cementation structure as 
shown in drawing 1 1. was manufactured. First, the arrangement of electrode 1 for plasma 
generating was manufactured like the above-mentioned example of this invention. Subsequently, 
the titanium foil with a thickness of 5 micrometers was installed in the hole 22, and the argentic 
plate with a thickness of 200 micrometers was installed on it. Besides, flange part 25a at the tip of 
the connector 25 made from nickel was carried. The sheet of wax material was contacted to apical 
surface 25b of a connector 25. 

[0062] Subsequently, the member 26 in a circle made from alumimium nitride was installed on. 
flange part 25a. Inner skin 26a of the member 26 in a circle was made to counter the peripheral 
face of a connector 25, and bottom side 26c of the member 26 in a circle was made to counter 
flange part 25a. Crevice 26b was prepared in the lateral surface of the member 26 in a circle. 
[0063] The sheet of the wax material which has the aforementioned presentation was installed, 
respectively between inner skin 26a of the member 26 in a circle, and the peripheral face of a 
connector 25, and between bottom side 26c of the member 26 in a circle, and flange part 25a. In 
this way, the acquired cementation structure which heat-treats the body for 10 minutes at 960 
degrees C - 1000 degrees C by assembling, and is shown in drawing 11 was manufactured. In 
addition, 27 and 28 are conductive junctional zones/ 

[0064] In this way, when hauling breaking load was measured about the acquired cementation 
structure, it was 1 29**31 kgf (n= 13). Moreover, when bending fracture torque was measured, it 
was 15**5 kgf-cm (n= 3). 

[0065] Moreover, about this cementation structure, after adding the heat cycle between 100 
degrees C and 700 degrees C 50 times, hauling breaking load was measured. However, both a 
programming rate and temperature fall speed were considered as a part for about 200-degree-C/. 
Consequently, hauling breaking load was 33**22kgf (n= 21). Moreover, when the bending fracture 
torque of the cementation structure after this heat cycle was measured, it was 10**3 kgf-cm (n= 3). 



[0066] Moreover, when hauling breaking load was measured about this cementation structure 
after the heat test held at 700 degrees C for 24 hours, it was 25**1 2kgf (n= 4). Moreover, when the 
bending fracture torque after this heat test was measured, it was 8**4 kgf-cm (n= 3). 
[0067] 

■ [Effect of the Invention] Even if it is exposed to an elevated temperature or a heat cycle under an 
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electric power supplies with which the metal member is laid underground according to this - 
invention so that clearly from the above thing, high bonding strength and good conductivity ability 
can be held. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS . 
[Brief Description of the Drawings] 

[Drawing 1] It is the cross section of the cementation structure concerning 1 operation gestalt of 
this invention. 

[Drawing 2] It is the cross section showing Plastic solid 10 with which Plastic solid 1 1 of a metal 
electrode 3 and a powder sintered compact is laid underground. 

[Drawing 3] (a) is the perspective diagram fracturing and showing some arrangements of electrode 
1 for plasma generating, and (b) is the perspective diagram showing the grid 3 which consists of a 
wire gauze thru/or a metal mesh. 

[Drawing 4] (a), (b), and (c) are the perspective diagrams showing the suitable example of the 
metal electrode which can be laid underground in a ceramic member. 

[Drawing 5] It is the cross section showing the cementation structure concerning other operation 
gestalten of this invention. 

[Drawing 6] It is the cross section showing the cementation structure concerning the operation 
gestalt of further others of this invention. 

[Drawing 7] It is the cross section showing the cementation structure of an operation gestalt where 
the precise object 32 was laid underground into the base material. 

[Drawing 8] it is the cross section showing the cementation structure of the operation gestalt which 
used the ambient atmosphere protector 33 equipped with the oxidizing quality coat 35. 
[Drawing 9] It is the cross section showing the cementation structure of the operation gestalt which 
used the ambient atmosphere protector 37 equipped with the oxidizing quality coat 35. 
TDrawing'10] (a), (b), and (c) are the cross sections for explaining the manufacture process of the 
ambient atmosphere protectors 33 and 37. 

[Drawing 1 11 It is the cross section showing the cementation structure of the example of a 

comparison. . ; 

[Description of Notations] 

1 Arrangement of Electrode for Plasma Generating (Ceramic Member thru/or Susceptor), 2 A 
ceramic base material, 2a Semiconductor wafer installation side, 2b The back of a base material 
2, 3 A reticulated metal electrode (an example of a metal member), 4 22 A hole, 5 A powder 
sintered compact (an example of a metal member), 6A, 6B, 6C, 6D A conductive junctional zone 
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9, 33 and 37 a cylinder-like ambient atmosphere protector, ten Plastic solids, and 11 The Plastic 
solid of a powder sintered compact, and 15, 16 and 17 An example of a metal electrode, the 
crevice between the peripheral face of 18 ambient-atmosphere protector 9, and the inner skin of a 
hole, and 19 the inner skin of the ambient atmosphere protector 9, a connector 8, and low thermal 
expansion — crevice between the peripheral faces of a conductor 7 



[Translation done.] 



